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ABSTRACT
In the United States, a significant barrier that many students face as they enter college is a
lack of preparation for credit-level classes, particularly in mathematics. There is
widespread concern across the country about how to better support the large number of
students enrolling in developmental mathematics courses. One approach some
universities have implemented to address this challenge is to offer incoming freshmen the
opportunity to participate in summer bridge programs to provide them with the support
needed to successfully complete developmental coursework. This study investigates the
mathematics and academic success of first-year students attending Northeastern Illinois
University (NEIU), a four-year, Hispanic serving institution, in 2014 within and across
the following four groups: 1) EMERGE Summer Program students, 2) Summer
Transition Program students, 3) traditional math development class students and 4)
college ready math students (non-participants of either summer program). This study
analyzes student performance variables such as students’ first-year overall GPA, firstyear math GPA, overall credit hour completion, math class success rate and retention
rate. This study explores various demographic characteristics in relation to performance
variables. In addition, the study examines the predictors of retention and assesses whether
NEIU serves its diverse student population effectively. Data analysis involves using
SPSS statistical software to run statistical tests such as layered Chi-square tests, two
factor Anova tests and a binary logistic regression. The two summer program models
described in this paper and the related findings can help inform policymakers, university
administrators, faculty, instructors, and advisors about how to better support the academic
success of incoming first-year students who place into developmental education.
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INTRODUCTION
In the United States, developmental education has become one of the most
concerning issues faced by higher education (Bonham & Boylan, 2011). A significant
barrier that many students face as they enter college is a lack of preparation for creditlevel classes, particularly in mathematics (Bonham & Boylan, 2011). There is widespread
concern across the country about how to better support the large number of students
enrolling in developmental mathematics courses because they are associated with the
lowest completion rates and highest failure rates of all developmental subject areas
(Bonham & Boylan, 2011).
The U.S. Department of Education reported that developmental education has
become a major obstacle for many students towards college completion. Among students
that participate in remedial education, about fewer than one out of ten students
successfully complete their degree on time (2017). African American, Hispanic, lowincome and first-generation students are at high risk of participating in remedial courses
(U.S. Department of Education, 2017). From 2010 to 2014 it was estimated that amongst
beginning post-secondary students that “58 percent of Hispanic students, 57 percent of
black students, 39 percent of Pell grant recipients, and 40 percent of first-generation
college students enrolled in a developmental course” (U.S. Department of Education,
2017). Developmental education is a widespread concern for both advantaged and
disadvantaged student populations. “Thirty percent of white students, over 34 percent of
Asian students, 31 percent of non-Pell students, and 27 percent of students who have at
least one parent who attained a bachelor's degree took a developmental course among

1

students who entered postsecondary education in 2010-11” (U.S. Department of
Education, 2017).
Furthermore, it has been found that retention rates of first-year students that
participate in developmental education has been extremely low. A study reported that of
first-time, full-time bachelor degree-seeking students who participate in a developmental
course in their first-year of college after high school graduation, 74% are less likely to be
retained than first-time full-time students that do not participate in a remedial course
(U.S. Department of Education, 2017). In addition, an analysis by Education Reform
Now estimates that developmental students borrow federal loans of about $3,000 per
remedial course and accumulate up to $380 million in federal student loans debt across
the U.S. each year (U.S. Department of Education, 2017).
Clovis (2018) indicates that decreasing passing rates over time among
developmental mathematics students has resulted in a plethora of research studies that
aim to find solutions to increase the completion rates and success of students enrolled in
these courses. However, despite the vast amount of research that has been conducted,
there has not been significant improvement in the pass and completion rates of
developmental mathematics students (Clovis, 2018).
Northeastern Illinois University (NEIU) is a public, four-year, federallydesignated Hispanic Serving Institution (HSI) located in Chicago, Illinois. NEIU serves
approximately 9,000 students and is designated as one of the most ethnically diverse
universities in the Midwest. In 2014 there were about 11,000 students enrolled at NEIU.
Among these students about 2,200 (20%) were placed into a college-level math course
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and about 8,800 (80%) of NEIU students were placed into developmental mathematics
courses from the overall student population.
One approach some universities have implemented to address the challenge of
increasing the success rate of math developmental students is by offering incoming firstyear students the opportunity to take math development courses during the summer prior
to starting their first semester of college. In 2014 NEIU offered two summer bridge
programs to support first-year students who placed into developmental coursework: the
Summer Transition Program (STP) and the EMERGE Summer Program. This study
examines the relationship between math development students’ participation in these
summer bridge programs as well as their performance in their math classes and their
overall academic success. This research also helps to understand the effectiveness of the
summer bridge program models by analyzing student performance variables such as firstyear college GPA, first-year math GPA, retention rate, math course success rate, firstyear overall credit hour completion, and first-year math credit hours completion in
comparison to nonparticipants of either program. In addition, this research explores how
well NEIU serves its diverse student population. The two summer program models
described in this paper and the related findings can help inform policymakers, university
administrators, faculty, instructors, and advisors about how to better support the academic
success of incoming first-year students who place into developmental mathematics.
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LITERATURE REVIEW
Overview of Developmental Education in Higher Education in the U.S.
For years the United States (U.S.) has been a world leader in the rate of high
school graduates entering four-year colleges. Unfortunately, the U.S. has not succeeded
in increasing the rate of students receiving college-level degrees (Harrington et al., 2016).
This is occurring, in part, due to U.S. high school students not meeting university-level
academic standards to place into college-level courses upon admission. Sablan (2014)
states that the National Center for Education Statistics reported that about 40% of firstyear students attempting to seek bachelor’s degrees will not obtain them in 6 years and
about 40%-60% will require remediation support in core subjects. Research indicates that
many first-year college students have a high risk of placing into developmental-level
courses in subject areas such as English, mathematics, and reading (Stayhorn, 2011). In
the 2011-2012 school year among the first-year undergraduates, more than one-third of
the students were enrolled in at least one developmental class (King et al., 2017).
Developmental courses are offered in most two-year community colleges and four-year
universities.
According to Bonham and Boylan (2011), the National Center for Education
Statistics conducted a study entitled Remedial Education at Degree-Granting
Postsecondary Institutions in which they found that approximately three-fourths of twoyear and four-year higher education institutions in the U.S. that admitted freshmen
students offered at least one developmental course. Of these remedial courses, about 60%
were mathematics courses. Most of these colleges and universities offered between two
and four math development courses each. This indicates that first-year students that place
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into the lowest math development course would be required to take about nine to ten
math development credit hours before even getting the opportunity to attempt a collegelevel mathematics course.
College Graduation Barriers for Developmental Students
The goal of pre-college course work is to prepare students for various collegelevel classes (Chen, 2016). In most two-year and four-year educational institutions,
students are placed into foundational courses based on their placement exam scores. The
type of placement exam and scores required for entry into pre-college courses vary by
universities (Chen, 2016; Bailey et al., 2010). However, the U.S. Department of
Education (2017) reported that there is not a standard definition for developmental
education or set criteria created for the placement into these foundational courses. It is
dependent on the university of what common practice they use to determine the
placement of students into developmental classes.
A statistical study conducted by Chen (2016) for the National Center for
Education Statistics indicated that in 2009 fewer developmental students earned
bachelor's degrees than students that did not participate in developmental coursework.
Research indicates that because developmental classes do not offer college credit towards
graduation they have been delaying students’ progress towards obtaining their bachelor’s
degrees and successfully completing college. It has been found that students who do not
pass their remedial coursework in four-year institutions do not reach college-level
coursework in English, math or reading. The pass rate for developmental classes is
extremely low. It was found in a study that typically less than 30% of students pass pre-
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college courses in math and English (Clovis, 2018). Thus, resulting in challenges for
developmental students in receiving their bachelor's degrees (Chen, 2016).
Research indicates that low-income students, first-generation students, females,
and students of African American or Hispanic descent are at an increased risk of being
placed into developmental classes in two-year and four-year public institutions (King, J.
et al., 2017; U.S. Department of Education, 2017). Research suggests that students that
come from racial minority groups are more likely to not successfully complete college
and drop out (Crisp & Delgado, 2014). Some researchers believe that the reason for this
disparity is due to the lack of understanding remedial coursework instructors have of their
students’ diverse cultural backgrounds, typically who are white educators (Stein, 2005).
Students that come from low minority groups face much-institutionalized racism and
stereotypes that prevent them from having faith in themselves for successfully
completing their college journeys (Stein, 2005).
In a study of students entering a two-year community college during the 20032004 school year, it was found that 75% of students were not prepared for college-level
coursework. Preparedness was measured in the study by low ACT scores and GPAs
(King, J. et al., 2017). Research indicates that one of the reasons why these demographic
groups are more likely to place into remedial courses, especially in mathematics, is
because most of these students come from low-income backgrounds and attended
underrepresented high schools that were poorly funded (Murphy, 2010). Bettinger et al.
(2013) state that family income is an indicating factor of students’ performance in terms
of college success. The study found that low-income students who placed into pre-college
courses experienced negative results in terms of successful college completion. The study
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measured college success as successful completion of college degrees, transfer credit, and
earned credit hours (Bettinger et al., 2013). Another research study indicated that firstgeneration students that placed into developmental coursework were significantly
impacted during their first year in college (Crisp & Nora, 2009).
A paper written by Chen (2016) entitled Remedial Course Taking at U.S. Public
2- and 4- Year Institutions: Scope, Experience, and Outcomes indicated that a study
conducted in 2003-04 showed that 30% of students that placed into selective four-year
institutions placed into a remedial course. However, the study also emphasizes that these
groups of students had a less likely chance of going through similar difficulties and
challenges as disadvantaged students (Chen, 2016).
Noble and Sawyer (2013) stated that students that place into foundational
developmental courses tend to earn lower GPAs compared to non-developmental
education students. They indicated that students who registered for at least six credit
hours of developmental classes (English, math, and Reading) earned lower overall GPAs
as compared to students who did not take developmental courses. Thus, participating in
developmental education served as an obstacle for them in their pathway to earn
bachelor’s degrees.
Challenges/ Possible Solutions Associated with Developmental Math Education
First year students are more likely to place into developmental math than
developmental English courses (Clovis, 2018). Bonham and Boylan (2011) stated that
“For many students entering college these courses [math developmental courses] have
become a frightening obstacle” (p. 3). Students participating in foundational coursework
specifically in mathematics prolong their time in college and in many cases are required
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to retake those pre-college courses in order to move up to college-level coursework
(Bonham & Boylan, 2011). Having to retake math developmental courses results in
“failure or withdrawal” thus leading to very low first-year retention rates. For many
students, it has become an expensive path to successfully obtain their bachelor’s degrees
(Bonham & Boylan, 2011).
Approximately 72% of universities offer developmental mathematics courses
through their “traditional academic departments” versus a “Math development
department” which is present in some universities (Bonham & Boylan, 2011). Typically,
about 73-78% of remedial math courses provide students with “institutional credit, not
degree credit” (Bonham & Boylan, 2011). This means that students that place into most
developmental courses do not receive college-credit to count towards graduation and
completion of a college degree. These foundational math courses do not impact students’
semesters and overall cumulative grade point average (GPA). The institution credit
allows for the students to be qualified to receive financial aid (Bonham & Boylan, 2011;
Chen, 2016). Students are required to pay the same amount of money for developmental
courses as college-level courses even though they do not count towards university-level
credit.
First-year students that are the least prepared are at high risk of placing into the
lowest possible offered developmental courses according to a study by Bailey, Jeong, and
Cho (2010). They reported that first-year students who placed into traditional math
development classes that were three or more levels below a college-level math course
were less likely to complete and pass the developmental math course (Bailey, Jeong &
Cho, 2010). Of the students that enrolled in a math development course one level below a
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college-level math course, about 45% of these students successfully completed the
course. Of the students that took a math development course two levels below a collegelevel math course, the completion rate was 32%. Of the students that took a math
development course three or more levels below a college-level math course, the
completion rate was 17% (Bailey, Jeong & Cho, 2010). This indicates that students that
place into courses at the lower end of the math development course spectrum have a
lower chance of successfully completing remedial coursework and attempting collegelevel math coursework. It was also found that in a national study of developmental
education at community colleges in 2001-03 that students who successfully completed
their math development courses earned an average grade of 68%, which is a D (Gerlaugh
et al., 2007). Furthermore, the study indicates that of the students that successfully passed
their remedial math courses with at least a C, 58% obtained at least a C in their collegelevel math coursework (Gerlaugh et al., 2007).
Much research indicates that the traditional method used to deliver developmental
education has proven to be highly ineffective especially in mathematics for many
students (U.S. Department of Education, 2017). The traditional approach used to deliver
math development education has led to high failure rates and low completion rates
(Clovis, 2018). In following the traditional math development route, students are required
to take at least nine to ten credit hours of developmental math before attempting a
college-level course. This averages to be approximately three to four classes of
developmental math education before reaching university-level math courses (Bonham &
Boylan, 2011). These traditional math development courses, as stated previously, do not
provide students with credit hours towards graduation (Bonham & Boylan, 2011; Chen,
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2016). “Developmental mathematics programs, including courses and related support
services, ostensibly exist on college campuses to help students achieve their goals. Yet, in
many cases, they have become roadblocks to students' success” (Bonham & Boylan,
2011, p. 2). Developmental mathematics programs have become an academic barrier for
many students to overcome. Due to the many complications that are associated with the
traditional math development route, many people in the field of higher education have
worked towards creating strategies for reforming developmental education (U.S.
Department of Higher Education, 2017). The U.S. Department of Education (2017) states
that strategies created for reforming developmental education hope to support students in
“course completion, student achievements (e.g., GPA), credit accumulation, persistence,
and college completion” (p. 11).
An approach recommended by the U.S. Department of Education (2017) is
“Implementing Comprehensive, Integrated, and Long-Lasting Support Programs” (p. 14).
Many institutions have implemented support programs in hopes to support and improve
students' educational outcomes. There are multiple types of support programs and they
vary among universities (U.S. Department of Higher Education, 2017). For example,
some support programs include tutoring services, workshops, and boot camps (U.S.
Department of Higher Education, 2017). These support programs are specifically
designed to support developmental students to build the skills that they need to overcome
challenges they may encounter in developmental education coursework (U.S. Department
of Higher Education, 2017). Many of the support programs assist with academic and
financial assistance (U.S. Department of Higher Education, 2017). Many support
programs also assist these students with transitioning into college and provide services in
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scheduling classes, career advising services, offering course supplies and mentoring
assistance (U.S. Department of Higher Education, 2017). Support programs are similar to
summer bridge programs which are another approach that universities use to support
students that place into developmental education.
Summer Bridge Programs for First-Year Students
Research studies indicate that the term “Summer Bridge Program” does not have
a set definition. The goals and outcomes of summer bridge programs are dependent on
the purposes of its creation. Summer bridge programs “differ in their programmatic
components and implementation” (Cabrera, Miner & Milem, 2013). Most summer bridge
programs are commonly designed to assist first-year students to transition from high
school to the academic and social life of college. These programs are typically created to
provide “academic and social” support to minority groups including low-income
students, students of color, female students, and first-generation students (Cabrera, Miner
& Milem, 2013). For example, some summer programs are designed to support first-year
students in developing time management skills and study skills, showing how to utilize
various university services and providing the opportunity to have exposure to college
coursework and faculty (Cabrera, Miner & Milem, 2013). While research indicates that
most summer bridge programs have become a common tool for many universities to use
to support first-year students to transition into a college-level setting, a few summer
bridge programs are designed to only support first-year students with the academic
transition into college. For example, some summer bridge programs are designed to only
support first-year students that place into developmental coursework. Those programs are
known to be academically intensive without having a social component. They are created
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to support students to build the specific academic skills needed to have a successful
transition into college. While many summer bridge programs are created to support all
first-year students, some summer bridge programs are designed to support only a specific
group of first-year students. For example, low-income students, first-generation students,
students of color or a combination of all groups. This explains as to why the term
“summer bridge program” does not have a set definition (Cabrera, Miner & Milem, 2013;
Strayhorn, 2011; Harrington et al., 2016; Barnet et al., 2012; Murphy et al., 2010).
Many summer bridge programs are implemented in higher education institutions
to support first-year students transition into college life. For example, the University of
Arizona offers a summer bridge program known as the New Start Program (NSSP)
(Cabrera, Miner & Milem, 2013). The program, which was developed in 1969, has served
about 13,000 students since its development (Cabrera, Miner & Milem, 2013). This
summer bridge program is designed to support all first-year students. However, many
participants are first-year students from racial minority groups who are also low-income
and first-generation (Cabrera, Miner & Milem, 2013). NSSP is a six-week summer bridge
program that is designed to assist first-year students to orient to the social and academic
life of college (Cabrera, Miner & Milem, 2013). The goal of the program is to help firstyear students develop the important skills required to navigate the college environment
(Cabrera, Miner & Milem, 2013). Some of the activities that students participate in within
this summer bridge program include registering for classes, living in the residence halls,
engaging in social activities, and learning about the various academic and social supports
offered in their institution (Cabrera, Miner & Milem, 2013).
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Cabrera, Miner, and Milem (2013) conducted a statistical study to assess the
effectiveness of this summer bridge program. To measure the effectiveness of the
program they measured two performance variables: retention and first-year GPA.
Research indicates that these two performance variables accurately measure students'
potential to complete college (Cabrera, Miner & Milem, 2013). Having high first-year
retention rates and high first-year GPAs are strong predictors of successful completion of
college for students (Cabrera, Miner & Milem, 2013). Their study found that
participation in the summer bridge program resulted in increased first-year GPA and
retention rates as compared to first-year students that did not participate in the program
(Cabrera, Miner & Milem, 2013). They indicated that one of the main reasons for this
success was due to the strong social component of the program that assisted students in
transitioning into the social and academic life of college (Cabrera, Miner & Milem,
2013).
Similarly, another summer bridge program offered at a two-year community
college that served predominantly Hispanic students was created to assist with improving
retention, completion, and graduation of first-year students (Quiroz & Garza, 2018). This
is a two-week summer bridge program offered approximately two weeks before the start
of the fall semester (Quiroz & Garza, 2018). A requirement for participation in the
program included being a first-year full-time degree-seeking student. Another major
requirement for entrance into the program was having a high school GPA of 2.5 or
greater and being enrolled in at least one gateway course (Quiroz & Garza, 2018). The
program defined a gateway course as a 100-level college course in history, math or
English. The goal of this program was to give first-year students exposure to the
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expectation of academic content in college-level coursework while also giving them the
opportunity to transition into the social life of college. The program consisted of 1-3 hour
workshops that acted as mini versions of the gateway courses in math, history, and
English (Quiroz & Garza, 2018). They were taught by college professors (Quiroz &
Garza, 2018). This method allowed for students to get hands-on experience with the
course standards and have faculty interaction. Along with the workshops, students got the
opportunity to engage in several social activities that allowed them to learn about campus
resources and make friends (Quiroz & Garza, 2018).
Quiroz and Garza (2018) conducted a statistical study that assessed the
effectiveness of the programs. They used performance variables such as earned credit
hours, first-year GPA, gateway course pass rate and retention (Quiroz & Garza, 2018).
They looked at these performance variables because they are strong predictors of
students' ability to successfully complete college (Quiroz & Garza, 2018). Their results
indicated that students that participated in the summer bridge program earned more credit
hours, had higher first-year GPAs, higher pass rates for gateway courses and higher fall
to fall retention rates as compared to first-year students that did not participate in the
program (Quiroz & Garza, 2018). Quiroz and Garza (2018) stated that the main reason
for this success was because the summer bridge program included three main components
for student success: “1) academic preparation, 2) emotional quotient, 3) college
experience, and 4) leadership” (p. 109). The summer bridge program included these four
important components which resulted in tremendous success in the summer bridge
program (Quiroz & Garza, 2018). Their research shows that summer bridge programs
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must include a balance between the academic and social components to support student
success (Quiroz & Garza, 2018).
While many summer bridge programs focus on supporting first-year students
transition into a college setting academically and socially, there are other summer bridge
programs that focus intensively on only the academic component. However, few summer
programs focus entirely on the academic transition of first-year students to college and
very few focus entirely only on the subject of mathematics. For example, at a historically
Black university, about 89% of first-year students placed into developmental
mathematics causing negative effects on retention and degree completion (Harrington et
al., 2016). The university created an intensive summer bridge program that focused on
supporting the academic success of first-year students that placed into developmental
mathematics and STEM majors (Harrington et al., 2016). This summer bridge program
offered these students the opportunity to take online math introductory and development
courses before the start of their fall semester (Harrington et al., 2016). This was a sevenweek program offered in the summertime (Harrington et al., 2016).
A statistical research study was conducted to look at the effectiveness of the
program (Harrington et al., 2016). Effectiveness was measured using performance
indicators such as first-year overall GPA, retention, earned credit hours and math course
success rate (Harrington et al., 2016). The results indicated that these students attained
higher first-year GPAs, earned more credit hours, and experienced high retention rates
and higher pass rates in their math courses the following fall semester (Harrington et al.,
2016). The researchers indicated that the possible reason for this success was because the
courses were offered online which gave students the flexibility to work on the course
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material without distractions (Harrington et al., 2016). They also indicated that because
these were first-year students they may have had parental supervision at home to keep
them on track for completing the online courses (Harrington et al., 2016).
Research indicates that most summer bridge programs are designed to assist firstyear students in transitioning socially and academically into college life (Cabrera, Miner
& Milem, 2013; Strayhorn, 2011; Harrington et al., 2016; Barnet et al., 2012; Murphy et
al., 2010). Few summer bridge programs only support the academic transition of firstyear students into college and very few studies focus entirely on mathematics
preparation. Most summer bridge programs that are designed to assist first-year students
or specifically math development first-year students in academic or math preparedness
also include a social component (Stayhorn, 2016; Barnett et al., 2012). Furthermore, in
the field of higher education little research has been conducted on evaluating the
effectiveness of summer bridge programs in two and four-year institutions (Sablan,
2014). In addition, of the summer bridge studies that have been conducted, very few
studies compare multiple summer bridge programs to evaluate which program
components make them successful (Sablan, 2014). Multiple program comparisons are
important because they allow for evaluating which summer bridge programs or
components of the summer bridge programs are effective in supporting student success
(Sablan, 2014).
Significance of this Study
This statistical study addresses a significant gap in the existing literature by
examining the mathematics and academic success of first-year developmental students
attending NEIU in 2014 within and across the following four groups: 1) EMERGE

16

Summer Program students, 2) Summer Transition Program students, 3) traditional math
development class students and 4) college-ready math students (non-participants of either
summer program). Northeastern Illinois University (NEIU) is a public, four-year,
federally-designated Hispanic Serving Institution (HSI) located in Chicago, Illinois.
NEIU serves approximately 9,000 students and is designated as one of the most
ethnically diverse universities in the Midwest. In 2014, about 80% of NEIU students
were placed into developmental mathematics courses. NEIU offers two Summer Bridge
Programs to support first-year students that place into developmental coursework: The
Summer Transition Program (STP) and the EMERGE Summer Program. STP is a
summer bridge program that is a combination of academic and social preparedness of
first-year students transitioning into college. STP is designed to build confidence in
students to transition into college life and strengthen their English and Math abilities. The
EMERGE Summer Program focuses on supporting first-year students in academically
transitioning into the rigorous life of college. The EMERGE Summer Program’s focus is
to strictly support students in strengthening their math and English abilities. This research
investigates the effectiveness of two different NEIU summer bridge program models by
analyzing student performance indicators such as first-year overall GPA, first-year math
GPA, overall credit hour completion, math class success rate and retention rate in
comparison to nonparticipants of either program.
Performance variables (or performance indicators) such as first-year overall GPA,
first-year math GPA, overall credit hour completion, math class success rate and retention
rate were used to evaluate the effectiveness of these programs. These variables were
selected because they have been identified in existing research studies as effectively
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measuring student success in college-level academic support programs. Analyzing these
performance variables in this study addresses a gap in the existing summer bridge
research, as few, if any, research studies have evaluated the effectiveness of summer
bridge programs using these particular performance variables. Existing research has used
a limited number of performance variables to understand how summer bridge programs
impact student success and have not evaluated multiple summer bridge programs in one
study. This study attempts to address this gap in existing research by evaluating and
comparing two summer bridge program models using the performance variables
described above to measure student success. As previously mentioned, the EMERGE
Summer Program is intensive in providing first-year students academic support
specifically in mathematics while the Summer Transition Program (STP) focuses on the
academic and social transition of first year students into college life. A significant
contribution of this study that is currently lacking in existing literature is that it compares
two different summer program models (social and academic vs. intensively academic
specifically in math preparedness) in one study. Overall, this statistical research study
attempts to address several gaps in summer bridge research. The two summer program
models described in this paper and the related findings can help inform policymakers,
university administrators, faculty, instructors, and advisors about how to better support
the academic success of incoming first-year students who place into developmental
mathematics.
This study explores various demographic characteristics in relation to
performance variables. In addition, the study examines the predictors of retention and
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assesses whether NEIU serves its diverse student population effectively. Specifically, this
study addresses the following research questions:
1. Does participation in the NEIU Summer Bridge Programs impact
performance indicators such as first-year students' first-year overall
cumulative GPA, math GPA, first-year overall earned credit hours, math
course success rate, and retention rate?
2. How do NEIU’s Summer Bridge Programs serve a diverse student
population in terms of gender, first-generation status, Pell eligibility, and
race/ethnicity?
3. Are the NEIU Summer Bridge Programs exerting the effects of the results
or are there other indicators influencing the results?
4. What are the predictors of retention?
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METHODS
Setting and Background Information
College Description. NEIU is a public, four-year, federally-designated HSI
located in Chicago, Illinois. NEIU serves approximately 9,000 students and is designated
as one of the most ethnically diverse universities in the Midwest. NEIU offers a variety of
major and minor programs for undergraduate students. It also has several graduate
programs in different areas of study. NEIU has a total of three campuses: 1) the main
campus, 2) the El Centro campus and 3) the Carruthers Center campus.
Developmental Education. A significant number of NEIU undergraduate
students place into development coursework. Specifically, a large number of students
place into mathematics developmental classes. In 2014 NEIU offered three types of math
developmental courses to support students that placed into developmental math courses.
The three math developmental courses included: 1) Math 090 (Elementary Algebra), 2)
Math 091 (Intermediate Algebra I) and 3) Math 092 (Intermediate Algebra II). Table 1
provides a detailed breakdown of these courses and their purposes. Students are placed
into these courses depending on their Accuplacer exam scores. Table 2 provides a
detailed breakdown of what scores are required to enter these math development courses.
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Table 1: Description of Math Development Courses
Development Course
Name

Development Course
Level

Goal

Math 090

Elementary Algebra

Prepares students for
taking Math 091

Math 091

Intermediate Algebra 1
(Middle School Math)

Prepares students to take
Math 092

Math 092

Intermediate Algebra 2
(High School Math

Prepares students for
various 100-level college
level credit mathematics
courses

Table 2: Description of Accuplacer Scores
Development
Course Name

Math 090

Math 091

Math 092

Prerequisite

A score of “00” on
Accuplacer exam or
a Math ACT score
of 16 and less.

A score of “01” on
Accuplacer exam.

A score of “02” on
Accuplacer exam.

Math ACT score of
17 or 18.

Math ACT score
between 19 and 18.

Passing Math 90
with a grade of C or
better.

Passing Math 091
with a grade of C or
better.

Summer Bridge Programs. In 2014 NEIU offered two main summer bridge
programs to support students that placed into developmental courses. The summer bridge
programs were the Summer Transition Program (STP) and the EMERGE Summer
Program. Table 3 provides detailed information about the structure, details and
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placement requirements for these programs. STP assists to build confidence in students to
transition into college life and strengthen their English and math abilities. Whereas, the
EMERGE program’s focus is to strictly support students in strengthening their math and
English abilities.
Table 3: Summer Bridge Programs Detailed Information
Similarities

Differences

EMERGE
o Total of 6 weeks (9:00am3:00pm)
o Preparation to retake
placement exam for English
and math
o Course material taught is the
same for English and math
o Program is Free
o Supplies and Lunch are
Provided
o First half (3 weeks) English
and second half (3 weeks)
math is taught
o No College Credit received
o Strict structure for placement
exam preparation
o Strengthens and builds
Confidence and foundation
in English and math abilities
o Admission into the English
session first-year students
must place into a
developmental English
course
o Admission into the Math
session first-year students
must place into a
developmental Math course
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Summer Transition Program
o Total of 6 weeks (9:00am3:00pm)
o Preparation to retake
placement exam for English
and math
o Course material taught is the
same for English and math
o Program is Free
o Supplies and Lunch are
provided
o English and math courses are
combined in the 6 weeks
o Three Credit hours of college
credit received
o Flexible structure for
placement exam preparation
o Builds students confidence by
preparing them for college life
and academics
o Assists with providing
students experience of a
college classroom setting and
professor expectations
o Admission of the program is
open to all first-year students.
Developmental course
placement is not a
requirement for admission

Framework
The goal of this study is to help understand the relationship between math
development students’ participation in summer bridge programs and their performance in
their math classes and overall academic success. The effectiveness of these programs
were assessed through examining students’ performance variables such as their retention
rate, math course success rate, first-year overall GPA, first-year math GPA, first-year
overall attempted and earned credit hours. In addition, this study examines how these
summer bridge programs support the diverse student population of NEIU. Finally, this
study reports the predictors of retention.
Procedure
Data collection. The research performed in this study followed the guidelines and
regulations under the NEIU institutional review board (IRB). Data utilized in this study
was provided by the Office of Institutional Research and Assessment (IR) at NEIU. The
data provided from IR was provided in an Excel spreadsheet that categorized the
requested variables by each student and was broken down into the following four groups:
STP students, EMERGE students, traditional math development students and collegeready students. The data provided was deidentified by IR by replacing student ID
numbers with randomly generated ID numbers.
Sample/ Participants. This study examined first-time freshmen, undergraduate
students that started at NEIU in 2014. The total sample size is 652 students. There was a
total of 80 STP participants, 80 EMERGE participants, 341 traditional math development
students (non-participants of either summer program) and 151 college-ready students
(non-participants of either summer program). A detailed breakdown of demographics can
be found in Tables 1 and 2 in the results section.
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Variables. This study analyzes demographic variables such as gender,
race/ethnicity, Pell eligibility, first-generation status, age, high school GPA, ACT scores
and Accuplacer exam scores. It also evaluates student performance variables such as
first-year college GPA, first-year math GPA, retention rate, math development course
grade, and overall credit hour completion. Table 4 includes definitions of these
demographic and performance variables.
Analysis. All bivariate and multivariate statistical analysis were conducted using
the Statistical Package for Social Sciences (SPSS version 26.0). Each qualitative variable
was coded into a number in the excel data spreadsheet provided from IR to be transferred
into the SPSS program. Details of recoded variables can be found in Table 4. Statistical
tests conducted in this study include chi-squares, layered chi-squares, two-factor
ANOVA’s and a binary logistic regression. Several chi-squares were conducted to
determine the association of the programs with demographic and performance variables.
Several two-factor ANOVA’s were conducted to examine the main effects of the
programs on students’ performance variables and how the programs interacted with the
demographic variables with respect to the performance variables. A binary logistic
regression was conducted to find the predictors of retention.
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Table 4: Definition of Variables
Variable Name
Gender
First-Generation Status
Pell Eligibility

Definition
Male or Female
A status determined by whether or not the student’s
parents attended college.
Eligibility based on whether or not the student
received federal funding for tuition.

Race/ Ethnicity

Hispanic, White, African American, Asian and other

Age
ACT Score

18 or 19 years old
A standardized test taken in high school to measure a
student’s potential to succeed in college. ACT scores
range on a scale from 0 to 36.

High School GPA

A number that represents the average value of
accumulated final grades a student earned in their
courses. GPA scale is 0.00 to 4.00.

Accuplacer Score

The placement exam score that determines which
math class a student places into at NEIU.

Retention

The percentage of first-year students that continue at
the same institution the following year. (Example:
Successfully transitioning from freshmen year to
sophomore year.)
If a student successfully passes their math course.
(Pass v. Fail)

Math Course Success Rate
Overall GPA

A number that represents the average value of
accumulated final grades earned by a student in their
courses. GPA scale is 0.00 to 4.00.

Math GPA

A number that represents the average value of
accumulated final grades that a student earned in
their math courses. GPA scale is 0.00 to 4.00.

Credit Hour Completion
(Attempted and Earned)

Total number of credit hours attempted and earned
from the fall (1st semester) and spring semester (2nd
semester) for the overall year. 1 course equals a total
of 3 credit hours.
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RESULTS
Overview of Analysis
The results are going to be presented in the following way. First, the descriptive
information about the students in the various programs will be presented (see Table 1).
Second, the impact of the summer programs on the following performance variables will
be presented: 1) Retention, 2) Math Course Success Rate, 3) First-year Overall GPA, 4)
First-year math GPA and 5) First-year overall Earned Credit Hours will be presented.
Third, the examination of how the programs interact with the following demographic
variables: 1) Race/Ethnicity, 2) Pell Grant Eligibility, 3) First- Generation Status and 4)
Gender with respect to all the performance variables will be presented. Finally, the last
section will present the variables of summer programs and ethnicity as predictors of
retention.
Description of the Participants
Table 5 shows the type of subject characteristics that participants possessed in
each of the programs. Essentially, there were more males than females in these programs
(60% male vs. 40% female). There are roughly 60 to 70%first generation college students
in all the of the programs. There are roughly 70% of students that were Pell eligible in the
programs. The average age of the students was about 19 years old. The average high
school GPA for the participants was around 2.5 except for college ready students that had
a slightly higher GPA. Finally, the Accuplacer scores were about the same for all of the
programs (score of around 60) and the college ready students had the highest average
score of 89. Table 6 shows the participants breakdown by race within the programs,
which included 40% Hispanic, 20.4% White, 13.8% African American12.0% Asian and
9.8% other ethnicities.
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Table 5: Demographics
VARIABLE

EMERG
E
(N=80)

STP
(N=80)

TRADITIONA
L MATH DEV.
(N=341)

COLLEGE
READY
(N=151)

TOTA
L
(N=652
)

SIG.
(P<0.05)

% GENDER *

Male
Femal
e

40.0
60.0

40.0
60.0

38.7
61.3

53.0
47.0

42.3
57.7

ChiSquare=9.203
, P<0.05

% FIRSTGENERATIO
N

Yes
No

71.3
28.7

61.3
38.8

61.3
38.7

58.9
41.1

62.0
38.0

ChiSquare=3.596
, P>0.05

% PELL
ELIGIBILITY
*

Yes
No

66.3
33.8

80.0
20.0

76.2
23.8

62.9
37.1

72.4
27.6

ChiSquare=13.14
9, P<0.05

AGE
MEAN (S.D.)

N/A

19.35
(4.951)

19.26
(2.736)

19.17
(2.824)

18.89
(1.420)

19.14
(2.918)

(F=.558,
P>0.05)

ACT SCORE*
MEAN (S.D.)

N/A

17.84
(2.805)

16.80
(2.477)

17.68
(2.649)

21.46
(3.129)

18.49
(3.236)

(F=77.088,
P<0.05).

HIGH
SCHOOL
GPA*
MEAN (S.D.)

N/A

2.7443
(.79277)

2.5940
(.7429)

2.5774
(.79682)

3.0067
(.75090)

2.6993
(.7975)

(F=11.185,
p<0.05)

ACCUPLACE
R SCORE*
MEAN (S.D.)

N/A

74.33
(22.239)

66.34
(23.95)

50.41
(17.519)

89.12
(16.957)

63.84
(24.64)

(F=145.784,
P<0.05)

*<0.05 Statistical Significance
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Table 6: Breakdown by Race/Ethnicity
RACE/ETHNICITY

HISPANIC

EMERGE
STP TRADITIONAL COLLEGE TOTAL
(N=80)
(N=80)
MATH DEV.
READY
(N=652)
(N=341)
(N=151)
N
Percent
N
Percent

42
52.5%

45
56.3%

150
44.0%

50
33.1%

287
44.0%

15
18.8%

6
7.5%

69
20.2%

43
28.5%

133
20.4%

AFRICAN
AMERICAN

N
Percent

4
5.0%

16
20.0%

57
16.7%

13
8.6%

90
13.8%

ASIAN

N
Percent

13
16.3%

7
8.8%

36
10.6%

22
14.6%

78
12.0%

OTHER

N
Percent

6
7.5%

6
7.5%

29
8.5%

23
15.2%

64
9.8%

WHITE

*<0.05 Statistical Significance (Chi-Square=(X2(12) =40.660, P<0.05))

Effect of Programs and Demographic variables on Retention
Programs and retention. First, it was found that programs had a significant
association with retention. Specifically, first-year students were most likely to be retained
if they participated in the STP summer bridge program (82.5%) followed by the
EMERGE summer bridge program (71.5%), then the college ready (68.8%) program with
the lowest retention occurring in the traditional math development (54.30%; X2(3) =
30.187, P<0.05) as seen in Figure 1).
Programs, demographic variables and retention. Next, it was examined
whether the impact of the programs differed as a function of ethnicity. It was found that
there was an interaction between the programs and whether the students were African
American. Significantly more African American students were retained if they
participated in the STP summer bridge program compared to the EMERGE summer
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bridge program and traditional math development or college ready students (X2(3)
=23.880, P<0.05) as seen in Figure 2.
It was also found that the programs had the same impact on retention regardless of
students’ Pell eligibility status (Yes: (X2(3) =19.861, P<0.05); No: (X2(3) =17.449,
P<0.05); see figure 3), first-generation status (Yes: (X2(3) =17.748, P<0.05); No: (X2(3)
=15.318, P<0.05); see Figure 4) or gender (Female: (X2(3) =25.502, P<0.05); Male:
(X2(3) =9.723, P<0.05), P<0.05); see Figure 5).

Retention
(Percent of First-Year Students Retained)
90.00%
80.00%

82.50%
71.50%

68.80%

70.00%

54.30%

60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%
College Ready

STP

EMERGE

Math Dev.

Figure 1. Retention
Using a chi-square test, there was a significant association between programs and
retention. It was found that students that participated in STP (N=80, 82.5%) and
EMERGE (N= 80, 68.80%) and were college ready (N=151, 71.5%) were more likely to
be retained in comparison to traditional math development students (N=341, 54.3%);
(X2(3) = 30.187, P<0.05).
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Retention By Race/Ethnicity
Percent Retained

120.00%
100.00%
80.00%
60.00%
40.00%
20.00%
0.00%

Hispanic

White

Black

Asian

Other

Colle-Ready

66.00%

86.00%

46.20%

77.30%

65.20%

STP

75.60%

100.00%

87.50%

100.00%

83.30%

EMERGE

69.00%

80%

0.00%

92.30%

33.30%

Traditional Math Deveopment

56.00%

69.60%

24.60%

69.40%

43.30%

Figure 2: Retention by Race/Ethnicity
Using a layered chi-square test, there was a significant association between programs,
race/ethnicity and retention. It was found that African American students that participated
in STP (N=16, 87.5%) were more likely to be retained than African American students
that participated in EMERGE (N=4, 0%) were traditional math development students
(N=57, 24.6%) and were college ready (N=13, 24.6%); (X2(3)=23.880, P<0.05). There
was not a significant interaction between Hispanic (X2(3)=7.017, P>0.05), White (X2(3)
= 6.077, P>0.05), Asian (X2(3)=5.100, P>0.05) and Other ethnicities (X2(3) =4.570,
P>0.05) and programs with respect to retention.
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Precent Retained

Retention By Pell Eligibility
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%
Colle-Ready

STP

EMERGE

Traditional Math
Deveopment

Yes

69.50%

79.70%

77.40%

55.80%

No

75.00%

82.50%

51.90%

49.40%

Figure 3: Retention by Pell Eligibility
Using a layered chi-square test, there was a significant association between programs,
Pell eligibility and retention. It was found that low-income students that participated in
STP (N=64, 79.7%) and EMERGE (N=53, 77.4%) were more likely to be retained than
students that were in the traditional math development programs (N=260, 55.8%) or
students who were college ready (N=95, 69.5%); (X2(3)=19.861, P<0.05). It was found
that for students who were not low-income that participated in STP (N=16, 82.5%),
EMERGE (N=27, 51.9%) and were college ready (N=56, 75.0%) were more likely to be
retained than traditional math development students (N=81, 49.4%); (X2(3) =17.449,
P<0.05).
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Retention By First Generation Status
90.00%

Percent Retained

80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%
Colle-Ready

STP

EMERGE

Traditional Math
Deveopment

Yes

67.40%

83.70%

63.20%

53.10%

No

77.40%

80.60%

82.60%

56.10%

Figure 4: Retention by First-Generation Status
Using a layered chi-square test, there was a significant association between programs,
first-generation status and retention. It was found that first-generation students that
participated in STP (N=49, 83.7%), EMERGE (N=57, 63.2%) and were college ready
(N=89, 67.4%) were more likely to be retained in comparison to the traditional math
development students (N=209, 53.1%); (X2(3) =17.748, P<0.05). It was found that for
students who were not first-generation that participated in STP (N=31, 80.6%),
EMERGE (N=23, 82.6%) and were college ready (N=62, 77.4%) were more likely to be
retained than traditional math development students (N=132, 56.1%); (X2(3) =15.318,
P<0.05).
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Retention By Gender
90.00%
80.00%
Precent Retained

70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%
Colle-Ready

STP

EMERGE

Traditional Math
Deveopment

Female

78.90%

83.30%

77.10%

55.00%

Male

65.00%

81.30%

56.30%

53.00%

Figure 5: Retention by Gender
Using a layered chi-square test, there was a significant association between programs,
gender and retention. It was found that female students that participated in STP (N=48,
83.3%), EMERGE (N=48, 77.1%) and were college ready (N=71, 78.9%) were more
likely to be retained in comparison to females that were traditional math development
students (N= 209, 55.0%); (X2(3) =25.502, P<0.05). It was also found that males students
that participated in STP (N=32, 81.3%), EMERGE (N= 32, 56.3%) and were college
ready (N= 80, 65.0%) were more likely to be retained in comparison to males were
traditional math development students (N=132, 53.0%); (X2(3) =9.723, P<0.05).
Effect of Summer Programs and Demographic variables on Math Course Success
(Pass v. Fail)
Program and math course success rate. First, it was found that the programs
had a significant association with math course success rate. Specifically, students who
students who were college ready had the highest percentage of math course passing rate
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(84.10%); followed by students who participated in the STP summer bridge program
(73.50%) and students in the EMERGE summer bridge program (67.1%), with the lowest
passing rate for students who were in the traditional math development program (46%;
X (3) = 43.670, P<0.05) as seen in Figure 6.
2

Programs, demographic variables and math course success rate. Next, it was
examined whether the program differed as a function of ethnicity. It was found that there
was a significant interaction between the programs and the students who were African
American (X (3) = 15.173, P<0.05), White (X (3) = 13.456, P<0.05) and other ethnicities
2

2

(X (3) = 11.815, P<0.05). Specifically, students who were white, African American or
2

“other” were significantly more likely to pass their math course if they were college
ready or in the STP summer bridge program.
There was not a significant interaction between programs and Hispanic students
(X (3)=7.233, P>0.05) and Asian students (X (3) = 5.056, P>0.05; see figure 7) or
2

2

programs with respect to math course success rate. That is, the same association between
programs and math course passing rate described earlier was found for Hispanic and
Asian students.
The same association between programs and math course passing rate described
earlier was found for students regardless of Pell eligibility (Yes: X (3)=19.559, P<0.05;
2

No: X (3)=28.168, P<0.05; see Figure 8), First-generation college status (Yes: X (3)=
2

2

23.080, P<0.05; No: X (3)=21.671, P<0.05; see Figure 9) and Gender (Female: X (3) =
2

2

22.179, P<0.05; Male: X (3) = 27.692, P<0.05; see Figure 10).
2
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Figure 6: Math Course Success Rate
Using a chi-square test, there was a significant association between programs and math
class success rate. It was found that students that participated in STP (N=68, 73.5%),
EMERGE (N=76, 67.1 %) and were college ready (N=145, 84.1%) were more likely to
pass their math courses in comparison to traditional math development students (N=341,
46.0%); (X2(3) = 43.670, P<0.05).
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Math Course Success Rate by Race/ Ethnicity
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Figure 7: Math Course Success Rate by Race/Ethnicity
Using a layered chi-square test, there was a significant association between programs,
race/ethnicity and math class success rate. It was found that African American students
that participated in STP (N=15, 66.7%) and were college ready (N=12, 66.7%) were
more likely to succeed in their math courses than African American students that
participated in EMERGE (N=3, 33.3%) and were traditional math development students
(N=57, 66.7%); (X2(3) = 15.173, P<0.05). It was found that White students that
participated in STP (N=6, 100.0%) and were college ready (N=42, 92.9%) were more
likely to succeed in their math courses than Whites students that participated in
EMERGE (N=15, 66.7%) and were traditional math development students (N=69,
65.2%); (X2(3) = 13.456, P<0.05). It was found for other ethnicities that students that
participated in STP (N=4, 75.0%) and were college ready (N=22, 81.8%) were more
likely to succeed in their math courses than if they participated in EMERGE (N=6,
16.7%) and were traditional math development students (N=29, 44.8 %); (X2(3) =
11.815, P<0.05). There was not a significant interaction between Hispanic (X2(3) =
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7.233, P>0.05) and Asian (X2(3) = 5.056, P>0.05) and programs with respect to math
course success rate.

Math Course Success Rate By Pell Eligibility
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Figure 8: Math Course Success Rate by Pell Eligibility
Using a layered chi-square test, there was a significant association between programs,
Pell eligibility and math course success rate. It was found that low-income students that
participated in STP (N=55, 70.9%) and EMERGE (N=50, 66.0%) and were college ready
(N=94, 79.8%) were more likely to pass their math course in comparison to traditional
math development students (N=260, 55.4%); (X2(3)=19.559, P<0.05). It was found that
for students who were not low-income that participated in STP (N=13, 84.6 %),
EMERGE (N=26, 69.2%) and were college ready (N=51, 92.2%) were more likely to
pass their math courses than traditional math development students (N=81, 49.4%);
(X2(3)=28.168, P<0.05).
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Math Class Success Rate By First Gen. Status
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Figure 9: Math Course Success Rate by First-Generation Status
Using a layered chi-square test, there was a significant association between programs,
first-generation status and math course success rate. It was found that first-generation
students that participated in STP (N=41, 68.3%) and EMERGE (N=56, 66.1%) and were
college ready (N=87, 53.8%) were more likely to pass their math course in comparison to
traditional math development students (N=209, 51.7 %); (X2(3)= 23.080, P<0.05). It was
found that students who were not first-generation that participated in STP (N= 27, 81.5
%), EMERGE (N=20, 70.0%) and were college ready (N=58, 89.7%) were more likely to
pass their math courses than traditional math development students (N= 132, 57.6%);
(X2(3)= 21.671, P<0.05).
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Math Course Success Rate By Gender
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Figure 10: Math Course Success Rate by Gender
Using a layered chi-square test, there was a significant association between programs,
gender and math course success rate. It was found that female students that participated
in STP (N=43, 74.4%), EMERGE (N=47, 76.6%) and were college ready (N=67, 88.1%)
were more likely to pass their math courses in comparison to females that were traditional
math development students (N=209, 59.3%); (X2(3) = 22.179, P<0.05). It was also found
that males students that participated in STP (N=25, 72.0%), EMERGE (N= 29, 51.7 %)
and were college ready (N=78, 80.8%) were more likely to be retained in comparison to
males who were traditional math development students (N=132, 45.5%); (X2(3) = 27.692,
P<0.05).
Effect of Summer Programs and Demographic variables on overall GPA
Program and overall GPA. First, it was found that the programs had a main
effect on first-years students overall GPA (F=13.405, P<0.05). Specially, post hoc
analysis showed that STP (p=.01), EMERGE (p=.000) and college ready students
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(p=.000) had significantly higher college GPA than traditional math development
students as seen in Figure 11.
Programs, demographic variables and Overall GPA. Next, it was examined
whether the programs differed as a function of race/ethnicity, Pell eligibility, firstgeneration status or gender. It was found that there was a main effect of race/ethnicity
(F=7.246, P<0.05) on first-year students overall GPA. However, the interaction effect
was not significant (F=1.543, P>0.05) between the programs and race/ethnicity. This
indicates that the programs were exerting their own effect on the overall performance
outcome of students’ overall GPA regardless of what racial backgrounds the students
came from as seen in Figure 12.
It was found that there was a main effect of Pell eligibility on first-year students
overall GPA (F= 4.734, P<0.05). However, the interaction effect was not significant (F=
1.389, P>0.05) between programs and Pell eligibility. This indicates that the programs
were exerting their own effect on the overall performance outcome of students’ overall
GPA regardless of whether or not they were Pell eligible as seen in Figure 13.
It was found that there was a main effect of first-generation status on first-year
students overall GPA (F= 5.173, P<0.05). However, the interaction effect was not
significant (F=.311, P>0.05) between programs and first-generation status. This indicates
that regardless of the students’ first-generation status the programs were exerting their
own effect on the overall performance outcome of students overall GPA as seen in Figure
14.
Lastly, it was found that there was a main effect of gender on first-year students
overall GPA (F=8.394, P<0.05). However, the interaction effect was not significant
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(F=.401, P>0.05) between programs and gender. This indicates that the programs were
exerting their own effect on the overall performance outcome of students’ overall GPA
regardless of gender as seen in Figure 15.
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Figure 11: First-Year Overall Cumulative GPA
Using a Two- Factor ANOVA, there was a main effect of programs on students’ firstyear overall GPA. There was a statistical significance (F=13.405, P<0.05). Tukey’s post
hoc test revealed that EMERGE, STP and college ready students have a significantly
higher college GPA than traditional math development students.
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First-Year Overall GPA by Race/Ethnicity
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Figure 12: First-Year Overall Cumulative GPA by Race/Ethnicity
Using a Two- Factor ANOVA, there was a main effect of programs on students’ firstyear overall GPA. There was a statistical significance (F=13.405, P<0.05) see figure 11.
There was a main effect of race/ethnicity (F=7.246, P<0.05) on first-year students’
overall GPA. Tukey’s post hoc test revealed that White students (N=132, M=2.70, Std.
Dev=1.05015) had a significantly higher overall GPA compared to Hispanic, African
American, Asian and other ethnicities. African American students (N=87, M=1.53, Std.
Dev=1.34329) had a significantly lower GPA than Hispanic, White, Asian and other
ethnicities. Hispanic students (N=273, M= 2.28, Std. Dev=1.04317) had significantly
lower GPA than White and Asian students but had a significantly higher GPA than
African American students. Asian students (N= 77, M= 2.82, Std. Dev= .98031) had a
significantly higher GPA than Hispanic and African American students. Other ethnicities
(N=61, M=2.69, Std. Dev=1.09155) had a significantly higher GPA than African
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American students. However, the interaction effect was not significant (F=1.543,
P>0.05).

First-Year Overall GPA by Pell Eligibility
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Figure 13: First-Year Overall Cumulative GPA by Pell Eligibility
Using a Two- Factor ANOVA, there was a main effect of programs on students’ firstyear overall GPA. There was a statistical significance (F=13.405, P<0.05) see figure 11.
There was a main effect of Pell eligibility on first-year students’ overall GPA (F=4.734,
P<0.05). It was found that students that were Pell Eligible (N=459, M=2.32, Std. Dev=
1.16500) had a lower GPA than students that were not Pell Eligible (N=171, M=2.52,
Std. Dev=1.11846). However, the interaction effect was not significant (F= 1.389,
P>0.05).
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Overall GPA by First Gen. Status
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Figure 14: First-Year Overall Cumulative GPA by First-Generation Status
Using a Two- Factor ANOVA, there was a main effect of programs on students’ firstyear overall GPA. There was a statistical significance (F=13.405, P<0.05) see figure 11.
There was a main effect of first-generation status on first-year students’ overall GPA (F=
5.173, P<0.05). It was found that students that were first-generation (N=393, M=2.28,
Std. Dev=1.15561) had a lower GPA than students that were not first-generation (N=
237, M= 2.52, Std. Dev=1.14219). However, the interaction effect was not significant
(F=.311, P>0.05).
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Overall GPA By Gender
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Figure 15: First-Year Overall Cumulative GPA by Gender
Using a Two- Factor ANOVA, there was a main effect of programs on students’ firstyear overall GPA. There was a statistical significance (F= 13.405, P<0.05) as seen in
Figure 11. There was a main effect of gender on first-year students overall GPA (F=
8.394, P<0.05). It was found that female students (N= 366, M= 2.48, Std. Dev= 1.13108)
had a lower GPA than male students (N= 264, M= 2.22, Std. Dev= 1.17407). However,
the interaction effect was not significant (F=.401, P>0.05).
Effect of Summer Programs and Demographic variables on Math GPA
Programs and overall Math GPA. First, it was found that the programs had a
main effect on first-year student’s math GPA (F=15.833, P<0.05). Specially, post hoc
analysis showed that College Ready Students had a significantly higher math GPA than
EMERGE and Traditional Math Development Students. Also, STP students had a
significantly higher math GPA then Traditional Math Development Students as seen in
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Figure 16. There was not a statistical significance between the students that were college
ready and for students that participated in the STP summer bridge program.
Programs, demographic variables and Math GPA. Next, it was examined
whether the programs differed as a function of race/ethnicity, Pell eligibility, firstgeneration status or gender. It was found that there was a main effect of race/ethnicity
(F=6.101, P<0.05) on first-year students’ math GPA. However, the interaction effect was
not significant (F=1.491, P>0.05) between the programs and race/ethnicity. This indicates
that the programs were exerting their own effect on the performance outcome of students’
math GPA regardless of what racial backgrounds the students came from (see figure 17).
It was found that there was not a main effect of Pell eligibility on first-year
students’ math GPA (F=.925, P>0.05). The interaction effect was not significant (F=
3.054, P>0.05) between programs and Pell eligibility. This indicates that the programs
were exerting their own effect on the overall performance outcome of students’ math
GPAs regardless of whether or not they were Pell eligible (see figure 18).
It was found that there was not a main effect of first-generation status on first-year
students’ math GPA There was not a main effect of first-generation status on first-year
students’ math GPA (F= 2.504, P>0.05). The interaction effect was not significant (F=
.480, P>0.05) between programs and first-generation status. This indicates that regardless
of the students’ first-generation status, the programs were exerting their own effect on the
performance outcome of students’ math GPA (see figure 19).
Lastly, it was found that there was a main effect of gender on first-year students
math GPA (F=9.023, P<0.05). The interaction effect was not significant (F= .425,
P>0.05) between programs and gender. This indicates that the programs were exerting
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their own effect on the performance outcome of students’ math GPAs regardless of the
students’ genders (see figure 20).
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Figure 16: First-Year Math GPA
Using a Two- Factor ANOVA, there was a main effect of programs on students’ firstyear math GPA. There was a statistical significance (F=15.833, P<0.05). Tukey’s post
hoc test revealed that College Ready Students had a significantly higher math GPA than
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EMERGE and Traditional Math Development Students. Also, STP students had a
significantly higher math GPA Traditional Math Development Students
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Figure 17: First-Year Math GPA by Race/Ethnicity
Using a Two- Factor ANOVA, there was a main effect of programs on students’ firstyear math GPA. There was a statistical significance (F=15.833, P<0.05) as seen in Figure
16. There was a main effect of race/ethnicity (F=6.101, P<0.05) on first-year students’
math GPA. Tukey’s post hoc test revealed that White students (N=132, M= 2.45, Std.
Dev= 1.19263) had significantly higher math GPA as compared to African American
students. African American students (N= 87, M=1.17, Std. Dev=1.33997) had a
significantly lower average math GPA than Hispanic, White, Asian and other ethnicities.
Hispanic students (N=273, M= 2.09, Std. Dev= 1.34792) had significantly lower math
GPA than Asian students but had a significantly higher math GPA than African
American students. Asian students (N= 77, M= 2.59, Std. Dev= 1.16669) had a
significantly higher math GPA than Hispanic, African American students and other
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ethnicities. Other ethnicities (N= 61, M= 1.96, Std. Dev= 1.51349) had a significantly
higher math GPA than African American and Asian students. However, the interaction
effect was not significant (F=1.491, P>0.05).

Math GPA by Pell Eligibility
3.5
3
2.5
2
1.5
1
0.5
0
Colle-Ready

STP

EMERGE

Traditional Math
Deveopment

Yes

2.49

2.3

1.98

1.88

No

3.03

2.5

2.11

1.57

Figure 18: First-Year Math GPA by Pell Eligibility
Using a Two- Factor ANOVA, there was a main effect of programs on students’ firstyear math GPA. There was a statistical significance (F= 15.833, P<0.05) as seen in
Figure 16. There was not a main effect of Pell eligibility on first-year students’ math
GPA (F=.925, P>0.05). The interaction effect was not significant (F=3.054, P>0.05).
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Math GPA By First Gen. Status
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Figure 19: First-Year Math GPA by First-Generation Status
Using a Two- Factor ANOVA, there was a main effect of programs on students’ firstyear math GPA. There was a statistical significance (F= 15.833, P<0.05) as seen in
Figure 16. There was not a main effect of first-generation status on first-year students’
math GPA (F=2.504, P>0.05). The interaction effect was not significant (F= .480,
P>0.05).
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Figure 20: First-Year Math GPA by Gender
Using a Two- Factor ANOVA, there was a main effect of programs on students’ firstyear math GPA. There was a statistical significance (F=15.833, P<0.05) as seen in Figure
16. There was a main effect of gender on first-year students’ math GPA (F= 9.023,
P<0.05). It was found that female students (N= 366, M= 2.21, Std. Dev= 1.35166)
obtained higher math GPA’s than male students (N= 264, M= 1.92, Std. Dev= 1.38949).
The interaction effect was not significant (F=.425, P>0.05).
Effect of Summer Programs and Demographic variables on first-year students
overall Earned Credit Hours
Programs and overall earned credit hours. First, it was found that the programs
had a main effect on first-year students’ overall earned credit hours (F=29.853, P<0.05).
Specially, post hoc analysis showed that EMERGE and STP students earned more credit
hours then Traditional Math development students. College ready students earned
significantly more credit hours than EMERGE, STP and math development students as
seen in Figure 21.
Programs, demographic variables and overall earned credit hours. Next, it
was examined whether the programs differed as a function of race/ethnicity, Pell
eligibility, first-generation status or gender. It was found that there was a main effect of
race/ethnicity (F=7.423, P<0.05) on first-year students’ overall earned credit hours.
However, the interaction effect was not significant (F=1.109, P>0.05) between the
programs and race/ethnicity. This indicates that the programs were exerting their own
effect on the overall performance outcome of students’ overall earned credit hours
regardless of what racial backgrounds the students came from (see Figure 22).
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It was found that there was no main effect of Pell eligibility on first-year students’
overall earned credit hours (F=3.737, P>0.05). The interaction effect was not significant
(F=.168, P>0.05) between programs and Pell eligibility. This indicates that the programs
were exerting their own effect on the performance outcome of students’ overall earned
credit hours regardless of whether or not they were Pell eligible (see Figure 23).
It was found that there was no main effect of first-generation status on first-year
students’ overall earned credit hours (F=3.503, P>0.05). The interaction effect was not
significant (F=.652, P>0.05) between programs and first-generation status. This indicates
that regardless of the students’ first-generation statuses, the programs were exerting their
own effect on the performance outcome of students’ overall earned credit hours (see
Figure 24).
Lastly, it was found that there was there was no main effect of gender on firstyear students’ overall earned credit hours (F=3.238, P>0.05). The interaction effect was
not significant (F=.566, P>0.05) between programs and gender. This indicates that the
programs were exerting their own effect on the performance outcome of students’ overall
earned credit hours regardless of the students’ gender (see Figure 25).
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Figure 21: First-Year Overall Attempted and Earned Credit Hours
Using a Two- Factor ANOVA, there was a main effect of programs on students’ firstyear overall earned credit hours. There was a statistical significance (F=29.853, P<0.05).
Tukey’s post hoc test revealed EMERGE and STP students earned more credit hours then
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Traditional Math development students. College ready students earned significantly more
credit hours than EMERGE, STP and Math Development students.
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Figure 22: First-Year Overall Earned Credit Hours by Race/Ethnicity
Using a Two- Factor ANOVA, there was a main effect of programs on students’ firstyear overall earned credit hours. There was a statistical significance (F=29.853, P<0.05)
see figure 21. There was a main effect of race/ethnicity (F=7.423, P<0.05) on first-year
students’ overall earned credit hours. Tukey’s post hoc test revealed that White students
(N=132, M=18.59, Std. Dev=8.209) significantly earned more credit hours compared to
Hispanic and African American. African American students (N=87, M=9.55, Std. Dev=
8.661) significantly earned lower credit hours than Hispanic, White, Asian and other
ethnicities. Hispanic students (N=273, M= 14.91, Std. Dev= 7.731) had significantly
earned lower credit hours than White and Asian students but had significantly earned
more credit hours than African American students. Asian students (N=77, M=19.60, Std.
Dev=7.401) significantly earned more credit hours than Hispanic and African students.
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Other ethnicities (N=61 M=17.13, Std. Dev=8.125) had significantly earned more credit
hours than African American students. However, the interaction effect was not significant
(F=1.109, P>0.05).

Overall Earned Hours By Pell Eligibility
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Figure 23: First-Year Overall Earned Credit Hours by Pell Eligibility
Using a Two- Factor ANOVA, there was a main effect of programs on students’ firstyear overall earned credit hours. There was a statistical significance (F=29.853, P<0.05)
as seen in Figure 21. There was no main effect of Pell eligibility on first-year students’
overall earned credit hours (F=3.737, P>0.05). The interaction effect was not significant
(F=.168, P>0.05).
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Overall Earned Hours By First Gen. Status
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Figure 24: First-Year Overall Earned Credit Hours by First-Generation Status
Using a Two- Factor ANOVA, there was a main effect of programs on students’ firstyear overall earned credit hours. There was a statistical significance (F=29.853, P<0.05)
as seen in Figure 21. There was no main effect of first-generation status on first-year
students’ overall earned credit hours (F=3.503, P>0.05). The interaction effect was not
significant (F=.652, P>0.05).

56

Overall Earned Hours By Gender
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Figure 25: First-Year Overall Earned Credit Hours by Gender
Using a Two- Factor ANOVA, there was a main effect of programs on students’ firstyear overall earned credit hours. There was a statistical significance (F=29.853, P<0.05)
as seen in Figure 21. There was no main effect of gender on first-year students’ overall
earned credit hours (F=3.238, P>0.05). The interaction effect was not significant (F=
.566, P>0.05).
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The predictive role of programs, demographic and performance variables on
Retention
Table 7: Binomial Logistic Regression Analysis
Variables
Race/ Ethnicity (African

Odds Ratio
1.474

P-Value
0.258

Overall GPA*

2.402

0.000

Math GPA

0.864

0.411

Earned Credit Hours*

1.108

0.000

Math Course Success Rate

2.030

0.090

1.103

0.783

2.261

0.036

College Ready Students

0.621

0.120

Constant*

.029

0.000

American v. all other ethnic
groups)

(Pass v. Fail)
EMERGE Summer Bridge
Program
STP Summer Bridge
Program*

*<0.05 Statistical Significance

Predictors of Retention. A binomial logistic regression was performed to assess
the effects of programs, ethnicity (African American v. all other ethnic groups), first-year
overall GPA, math GPA, overall earned credit hours and math course success rate on the
likelihood that participants would be retained. The logistic regression model was
statistically significant (X2(8) = 302.125, P=0.000<0.05). The model explained 52%
(Nagelkerke R2) of variance in retention and correctly classified 82% of cases (students).
Increasing GPA was associated with an increased likelihood of retention. Increasing
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earned credit hours also increased the likelihood of retention. Students in the STP
program were 2.261 times more likely to be retained than students in the other programs.
Further analysis was conducted to figure the exact GPA and amount of overall
credit hours needed for first-year students to be retained. A one-way ANOVA was
conducted to find the exact amounts. First-year students need an overall GPA of at least
2.80 and need to earn about 13 credit hours or more to be retained for the following year.
Students that receive a GPA below a 2.80 or earn less than 13 credit hours are less likely
to be retained for the following year.
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DISCUSSION
Summary and Analysis
This study was separated into four parts. First, the descriptive information about
the students in the various programs was presented. Second, the impact of the summer
bridge programs on the performance variables: 1) Retention, 2) Math Course Success
Rate, 3) First-year Overall GPA, 4) First-year math GPA and 5) First-year overall Earned
Credit Hours was presented to answer the question of the effectiveness of the summer
bridge programs. Third, an examination of how the programs interacted with the
following demographic variables: 1) Race/Ethnicity, 2) Pell Grant Eligibility, 3) FirstGeneration Status and 4) Gender with respect to all the performance variables was
presented to answer the question of how well the programs serve the diverse student
population of NEIU. Finally, the predictors of retention were presented. The predictors of
retention were presented in this study because retention among first-year students is a
major concern at NEIU. The U.S. Department of Education (2017) also stated that
retention rates of first-year developmental students are very low. It was important to
explore possible predictors of retention in relation to the summer bridge programs in this
study to shed light on possible solutions to increase retention rates of first-year
students.
Retention. The programs in this study had a significant association with
retention. This means that the results for the retention statistics were because of the effect
of the programs and not outside factors. Specifically, first-year students were more likely
to be retained if they participated in the summer bridge programs. The rankings of the
four groups examined regarding their association with retention outcomes was: 1) the
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STP summer bridge program (82.5%), 2) the college-ready (71.5%) program, 3) the
EMERGE Summer Program (68.8%) and 4) the traditional math development program
(54.30%). STP students had a higher retention rate than even college-ready students. The
results indicate that first-year developmental students that participate in the summer
bridge programs are more likely to be retained than students who do not participate in the
programs. Developmental students that did not participate in the summer bridge programs
had a very low retention rate.
Math Course Success Rate. First, the programs had a significant association
with math course success rate. This means that the results for math course success rate
statistics were because of the effect of the programs and not outside factors. The math
course pass rate for traditional math development students was only 46%. Less than half
of the traditional math development students were successfully able to pass their math
courses during their first year. The results showed that students that participated in the
summer bridge programs had higher math course success rates. Specifically, first-year
students’ math course success rate for STP and EMERGE were 73.50% and 67.1%
respectively. The results show that more than half of the students that participated in the
programs were successfully able to pass their math courses. Thus, indicating that
developmental students that participate in a summer bridge program are more likely to
pass their math courses.
First-Year Cumulative GPA. Summer bridge programs had a main effect on
first-years students’ overall GPA. STP, EMERGE and college-ready students had
significantly higher college GPAs than traditional math development students. The
results show that first-year students that participated in a summer bridge program earned
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significantly higher GPAs than traditional math development students. It is important to
remember that development students that participated in STP and EMERGE had much
lower high school GPAs than college-ready students. Not only did summer bridge
participants earn higher GPAs than traditional math development students, but they also
obtained first-year cumulative GPAs equivalent to college-ready students. Participation in
the summer bridge programs allowed for developmental students to meet college-ready
standards in earning high first-year college GPAs.
First-Year Math GPA. Summer bridge programs had a main effect on first-year
students’ math GPA. College-ready students had significantly higher math GPAs than
EMERGE and traditional math development students. However, STP students had a
significantly higher math GPA than traditional math development students. There was not
a statistical significance between the students that were college-ready and for students
that participated in the STP summer bridge program. This means that STP students were
able to attain math GPAs equivalent to college-ready students. The results indicate that
first-year students that participated in the summer bridge programs earned higher math
GPAs than traditional math development students. STP students were able to attain math
GPAs equivalent to college-ready students. A possible reason why the students in the
summer bridge programs had better first-year math GPAs might be due to receiving the
opportunity to refresh or strengthen their math skills prior to starting their first-year.
Thus, setting them up for a higher chance of success in their math courses.
First-Year Overall Earned Credit Hours. Summer bridge programs had a main
effect on first-year students’ overall earned credit hours. College ready, EMERGE and
STP students earned more credit hours than traditional math development students.
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However, students that participated in the summer bridge programs earned more credit
hours their first-year than traditional math development students.
Diversity. Both STP and EMERGE summer programs are able to serve the
diverse population of NEIU students in terms of gender, first-generation status, Pell
eligibility, and race/ethnicity in respect to retention, math course success rate, first-year
cumulative GPA, first-year math GPA and first-year overall credit hour completion.
However, it was discovered that programs were serving students differently in terms of
race/ethnicity. It was found that significantly more African American students were
retained if they participated in the STP summer bridge program compared to the
EMERGE summer bridge program. STP retained 87% of its African American
population whereas the EMERGE summer program did not retain any of its African
American student population. This could be because EMERGE had a small sample size
consisting of a total of four African American students. Aside from retention, both
programs were successfully able to serve the diverse student population for the other
performance indicators.
Predictors of Retention. A binomial logistic regression was performed to assess
the effects of programs, ethnicity (African American v. all other ethnic groups), first-year
overall GPA, math GPA, overall earned credit hours and math course success rate on the
likelihood that a participant would be retained. The results indicate that increasing GPA
was associated with an increased likelihood of retention. Increasing earned credit hours
also increased the likelihood of retention. Students in the STP program were 2.261 times
more likely to be retained than students in the other programs. The results show that
participation in a summer bridge program is a strong predictor of retention meaning that
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students that participate in a summer bridge program, in this case specifically STP, are
more likely to be retained after their first year. Further analysis was conducted to
determine the exact GPA and amount of overall credit hours needed for first-year
students to be retained. A one-way ANOVA was conducted to find the exact amounts.
First-year students need an overall GPA of at least 2.80 and need to earn about 13 credit
hours or more to be retained for the following year. Students that receive a GPA below a
2.80 or earn less than 13 credit hours are less likely to be retained for the following year.
Analysis. Overall the results strongly indicate that first-year developmental
students that participate in a summer bridge program (STP or EMERGE) have a higher
likelihood of being retained, passing their math course, earning higher overall cumulative
and math GPAs and have the potential to earn more overall credit hours their first year. A
possible reason as to why the students in the summer bridge programs had better
retention rates, math course success rates, high overall and math GPAs and earn more
credit hours might be because they had the opportunity to explore the college setting and
strengthen their academic backgrounds before beginning their first year. Thus, having
exposure to social and academic aspects of college life allowed them to more easily
adjust to the college setting.
The findings indicate that both of the summer bridge programs are highly
effective in supporting the mathematical and academic success of first-year students that
place into developmental coursework. The results found for the performance variables
indicate that students that participate in a summer bridge program have a higher chance
of success and are more likely to persist through college. Research studies support that
the performance indicators examined in this study highly measure college success
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(Quiroz & Garza, 2018). It is also important to note that students that participated in the
STP program had the strongest results with the performance indicators. As previous
research indicates, the social aspect is a key component to include in a summer bridge
program as it leads to higher success (Quiroz & Garza, 2018). The STP summer program
had a social and academic component to it whereas the EMERGE program was
academically heavy. However, the overall results show that first-year developmental
students participating in either summer bridge program are more likely to experience
success, as measured through the performance variables, in comparison to traditional
math development students that do not participate in a summer bridge program.
Implications for Future Research and Limitations
One of the limitations of this study is understanding the summer bridge program
participants’ perspectives of their experiences in the programs. A vast majority of the
summer bridge program research conducted in higher education focuses heavily on
statistical outcomes. In addition to conducting quantitative studies, it would be interesting
to conduct qualitative studies to understand students’ experiences in these programs. For
example, qualitative methods, such as interviews, could be used to better understand what
specific aspects of the summer programs supported student success. Such perspectives
can further assist university administrators on how to either improve or enhance the
summer bridge program models.
Implications for Practice and Policy
This study supports the notion that implementing summer bridge programs is an
effective approach to support the academic and mathematical success of first-year
students that place into developmental coursework. The results suggest that universities
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should implement summer bridge program models in order to better support students in
experiencing high first-year retention rates, math course success rates, first-year
cumulative GPAs, first-year math GPAs and first-year earned credit hours. The results of
the study also support NEIU in understanding how to further improve and enhance these
summer bridge program models to make them even stronger. The two summer program
models described in this paper and the related findings help inform policymakers,
university administrators, faculty, instructors, and advisors about how to better support
the academic and mathematical success of incoming first-year students who place into
developmental coursework.
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